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The‘anp}ication of electron‘sptnfp01arization in the study of'sdrfaces is
.‘a very exciting and rapid]y growing research area. This monodraph gives the
- author's incisive and up-to date (as of 1984) view of the fie]d The hook'has
four main parts Basic Concepts, Exper1menta1 Cons1derat1ons, Resu]ts from
Non Magnetic Crysta]s,‘and Resu]ts from Magnet1c Mater1a1s. The book is.
‘ suff1c1ent1y self-contained to prov1de an 1ntroduct1on to the. f1e1d for
students at the graduate’ 1eve1,;for example, as well to serve as a usefu]
reference work | | | = v | .

The chapter on Basic Concepts 1ntroduces the def1n1t1on of degree of sp1n
l"polarizat1on and uses ‘the. dens1ty matr1x forma11sm to describe a part1a11y |
“po1ar1zed beam.: The two 1mportant sp1n dependent 1nteract1ons, the exchange
1nteract1on and the spin orblt‘1nteract19n are described briefly. The‘f1rst
part offthiSZChapter apeears‘to~be tntentienally‘succinct 50 as net to
dup11cate the very nice 1ntroduct1on into the basic concepts of e1ectron spin

polarization found in the book Po]ar1zed Electrons by J. Kessler (Spr1nger-

Verlag, 1976, an'ed., 1985) which wou]d be excellent comp]ementary read1ng
for someone new. to the field. 'The‘rest of the chapter establishes the

. theoretical framework in terms of which the polarized electron diffraction and




spin po]ariied photoemission resu]ts of”tater chapters are discussed. 'The
section on po]ar1zed Tow energy e1ectron d1ffract1on (LEED), 1nc1ud1ng a =
d1scussvon of t1me reversal and spat1a1 symmetr1es, is very good A genera]
treatment of sp1n po]ar1zed photoem1ss1on 1s presented wh1ch is - su1tab1e for“
either magnet1c or nonmagnetic systems. It discusses the or1g1n of sp1n ‘t‘
po1ar1zat1on effects in the initial state the final state or-in: the operator
for photoexcitation. A short d1SCUSSJOn‘0f inelastic electron;scatter1ng 1s
also included. | | o | |

The chapteryoanxperimenta]‘Considerations discusses.detectOrs of

polarized electrons and sources of polarized electrons. The emphasis}ts on
the LEED detector developed by the author as an alternative to the traditional
‘high energy scattering Mott detectorpdescribed, for example, in Kessler's

- book. The principles and characteristics of the GaAs spin polarized electron

source are presented. PhotoemisSion‘frOm‘negative electron affinity;éaAs is
now the most‘wide1y'USed source of‘sptn polartzed electrons. The author's
enthusiasm for use of a-visible'(He:Ne) laser, which requ1res us1ng a. ternary
compound such as GaAlAs or GaAsP to match the bandgap to the laser, may
m1s1ead the reader. Others,v1nc1ud1ng‘th1s rev1ewer, f1nd the h1gh power;'

compact d1ode 1asers with the. match1ng opt1cs wh1ch -are now read11y ava11ab1e

to be superior. The d1ode 1asers can be obta1ned either pulsed or cw at the

' ‘correct wave]ength for photoexc1tat1on of e]ectrons in GaAs. In add1t1on, the

sma]]er negat1ve e]ectron aff1n1ty of GaAs yie]ds an e]ectron beam of a 200

meV FNHM,for an optimally actnyated cathode compared to a 800 meV FWHMAfor

GaAsP. The next chapter, Results trom'NOn-Magnetic Crystals, illustrates how-

spin dependent measurements prov1de new 1nformat1on and 1ns1ght into severa]

aspects of sp1n po]ar1zed lTow energy e]ectron diffraction: symmetry




-re1at1ons, analys1s of surface atom1c structure, surface resonances at beam
emergence thresholds, temperature effects, and the effect of adsorbates. The
second part of the chapter is devoted to the area p1oneered by the author,
momentum and sp1n resolved photoem1ss1on from non-magnetic mater1als.. N1ce
examples are presented where the or1g1n of ‘the sp1n dependent photoem1ss1on
.11es (i) in the opt1ca1 se]ection ru]es (operator effects) and (11) 1n the ‘
-sp1n -orbit 1nteract1on 1n the LEED state (f1na1 state effects) o
o -In the chapter on resu]ts from magnet1c mater1als, spin. dependent
e1ectron scattering is seen to ar1se from the sp1n orb1t 1nteract1on, the B
‘exchange 1nteract1on, and even‘the 1nterference_between the two. It 15 shown
that by isolating the spin dependence'due to the exchange 1nteraction,
magnetic properties of surfaces can be investigated, as i]]ustrated by the.
measurement“of 1ow'temperature surface spin deviations and the measurement of
the cr1t1ca1 scatter1ng exponent as the temperature approaches the Curie
'-temperature. Some of the pitfalls. which may be encountered in po]ar1zed
electron scatter1ng from magnet1c mater1als are d1scussed A measurement of
the spin dependent asymmetry of 1ne1ast1ca11y scattered e]ectrons to determ1ne
“the spectrum of Stoner exc1tat1ons is a]so presented App11cat1ons of . sp1n
polarized secondary em1ss1on, Auger em1ss1on, photoem1ss1on and 1nverse |
‘photoemlss1on are descr1bed These range from obta1n1ng element spec1f1c ,
'1nformat1on on local magnet1c moments v1a sp1n polar1zed Auger em1ss1on to the
temperature dependence of exchange sp11t bands observed by 'spin. po]ar1zed |

photoemission and 1nverse-photoem1sswon,




_The book is wr1tten in a pleasant 1nforma1 style. There are many cases where
extra effort is made to add phys1ca1 1ns1ght to the discussion. The publisher
'd1d a poor JOb of ed1t1ngs this book which suffers from several dozen -
typograhical errors and cases of unconvent1ona1 use of 1anguage. Fortunate]y,
‘none of the errors, 1nc1ud1ng typos in Eqs. 2.58, 2.59, and- 3.1 and some
confusion about number1ng of f1gures in the second chapter, is such as to

mislead the carefu] reader. -

As stated in the preface, th1s book 1s based largely on. a
"Hab111tat1onschr1ft“ wh1ch character1st1ca11y is- a presentat1on of one
person S sc1ent1f1c work to qua11fy for a certain level 1n the German academ1c
system. Thus abouyt s1xty percent of the 111ustrat1ons 1nvolv1ng exper1menta]
data are from the author' s own work Consequent]y the book does not ref]ect

‘the balance that might be expected from an 1ntroductory reference work in a

f1e1d. Nevertheless, owing in part to‘the many contr1but1on5'of the-author to

different aspects‘of,polarized e1ectrons at sdrfaces, and in part.to the
additional references which should a11ow the reader to trace down other work
in the f1e1d th1s 1ack of ba]ance does not ser1ous1y detract from the

usefu]ness of the book




